This study focused on enhancing biology students' achievement and attitude through Self-Regulated Learning Strategy in secondary schools in Delta Central Senatorial District. The study adopted the quasi-experimental pre-test, post-test control group design. Four research questions and four research hypotheses were formulated and raised to guide the study. The population of the study was all the biology students in senior secondary school II (SS II) in all the government-owned public secondary schools in Delta Central Senatorial District with an estimation of six thousand, four hundred and twentyone students (6,421). A sample of two hundred and forty-five (245) senior secondary schools II students randomly selected from four (4) public mixed secondary schools was used for the study. The Simple Random Sampling Technique was adopted to draw the sample. The instruments used for data collection were the Biology Achievement Test (BAT) and Biology Attitude Questionnaire (BAQ). BAT and BAQ were validated by I Measurement and Evaluation and Biology teachers that have taught biology for more than ten (10) years. The reliability of BAT and BAQ were established using Kuder-Richardson formula 21 and Cronbach Alpha which yielded a coefficient of internal consistencies of 0.75 for BAT and 0.80 for BAQ respectively. Data were collected by administering the biology achievement test (BAT) and biology attitude questionnaire (BAQ) as pre-test and post-test. The data obtained were analysed using mean, standard deviation Analysis of Variation (ANOVA) and Analysis of Covariance (ANCOVA). The result shows that self-regulated regulated learning strategy significantly enhanced students' achievement in biology compared to the lecture method; there was no significant difference between the mean achievement score of male and female students taught biology using self-regulated learning strategy; there was a significant difference between the mean attitude score of students taught using selfregulated learning strategy compared with those taught with lecture method in favour of students taught using the self-regulated learning strategy and there was no significant difference between the mean attitude score of male and female students taught biology using self-regulated learning strategy. Based on the findings it was concluded that self-regulated learning strategy significantly enhances students' achievements and attitudes in biology. It was therefore recommended that biology teachers should adopt the strategy in teaching biology at the secondary school level and that biology teachers should be trained on how to use the skills of self-regulated learning strategy effectively.
Introduction
The industrial and technological development of any nation depends to a large extent on the level of scientific education of her citizens. The central purpose of science learning is conceptualized as developing scientific literacy in students (Dani 2009 ). The role of science in the development of any nation cannot be overemphasized since the level of scientific attainment of a nation has always been a very important index for measuring its level of development. This, in turn, determined the country's level of socio-economic as well as industrial development. One of the major subject areas necessary for such advancement in biology.
Biology is a branch of science structured to equip students with the knowledge of relevant concepts and scientific skills (Onyegegbu, 2002) . It also aimed at developing broadly applicable skills such as problem-solving, communication, critical thinking and objective reasoning abilities to enable students to prepare for the workplace a self-sustainability in the world economy (Federal Ministry of Education FME, 2008) . With this objective of the curriculum, students are expected to be useful and productive members of society. In order to achieve these objectives of biology, the teaching approach should promote students to assume responsibility and control over their acquisition of knowledge and skills. Thus students should become masters of their learning thereby controlling what, how, why and when they learn.
Self-regulated learning strategy is an active constructive process whereby learners set goals for their learning and attempt to monitor, regulate and control their cognition, motivation and contextual features in an environment (Tang 2012) . It is an act of learning that is guided by metacognition (thinking about one's thought), strategic action (planning, monitoring and evaluating personal progress against standards) and motivation to learn to make the process of control and to evaluate one's own learning and behaviour. Unfortunately, these expectations tend to fall short which is attributed to a teacher who emphasizes theoretical presentation of biological concepts at the expense of the practical aspects which are weightier and more rewarding (Nwagbo, 2007) . Perhaps, the lecture method of teaching commonly used by most biology teachers does not offer the students the opportunity for active participation and does not promote meaningful learning of biology concepts. It is hoped that making students take responsibility for their own learning through a self-regulated learning strategy may enhance students' academic achievement in biology. This study is therefore directed towards determining the effects of self-regulated learning strategy on biology students' achievements and attitudes in senior secondary school. Good and Brophy (1995) defined self-regulated learning strategy as skills through which learner participate in the process of active learning and take responsibility for encouraging themselves to understand materials they deal with, to accomplish tasks, to monitor what they do to assess their strengths and weaknesses, and to take corrective action based on self-regulation reports.
To promote self-regulated learning strategy in the classrooms the teacher must teach students the self-regulated processes that facilitate learning. This process includes goal setting, planning, self-motivation, attention, control, self-monitoring, self-evaluation, appropriate help-seeking and flexible use of learning strategies.
Studies have revealed that self-regulated learning strategy has positively improved students' achievements in various subject areas (Gerard, Annemaree & Nan 2013 , Hamid Zahra & Seyed, 2015 Zimmerman, 2002) . This is because it gives students an explicit plan for improving upon their achievements in science subjects and also helps them to understand the relationship between knowledge, skill, and motivation. The evidence from the reviewed literature is not conclusive, however, there are also little or no studies on the effects of self-regulated learning strategy on students' achievement and attitude in senior secondary schools in Delta Central Senatorial District. Since most of the studies were conducted using higher institutions and in other subject areas. Therefore, it is imperative to carry further studies to provide more empirical evidence on the effect of self-regulated learning on student achievement and attitude towards biology.
Hattie (2009) defined achievement as the performance outcomes that indicate the extent to which a learner has accomplished specific goals that were the focus of activities in instructional environments especially in colleges and universities. Othman, Semarack, and Leng (2011) defined achievement as the extent to which a learner is profiting from instruction in a given area of learning. Academic achievement is the outcome of learning which expresses the extent to which instructional objectives have been met. Thus academic achievement can be viewed as the knowledge attained and skill developed in school subjects, the level of what is determined by test scores. The use of self-regulated learning strategy not only improve student academic achievement but also improve students attitude.
According to Eagly and Chiaken (2007) , attitude is a psychological tendency that is expressed by evaluating a particular entity with some degree of favour or disfavour. Attitude is the opinion and feeling that you usually have about something. Studies have shown that self-regulated learning strategy improve students' attitude towards science subjects (Arsal, 2019; Ozdemir & Arslan, 2016; Zumbrune, 2010) .
Research Questions
1. Is there any difference between the mean achievement scores of students taught biology using a self-regulated learning strategy and those taught using the lecture method? 2. Is there any difference between the mean scores of male and female students taught biology using a self-regulated learning strategy? 3. Is there any difference between the mean attitude scores of students taught biology using a self-regulated learning strategy and those taught using the lecture method? 4. Is there any difference between the mean attitude scores of male and female students taught biology using a self-regulated learning strategy?
Research Hypothesis
The following hypothesis raised from the research questions were tasted at 0.05 level of significance:
1. There is no significant difference between the mean achievement scores of students taught biology using a self-regulated learning strategy and those taught using the lecture method. 2. There is no significant difference between the mean achievement scores of male and female students taught biology using a self-regulated learning strategy. 3. There is no significant difference between the mean attitude scores of male and female students taught biology using a self-regulated learning strategy and those taught using the lecture method. 4. There is no significant difference between the mean attitude scores of male and female students taught biology using the self-regulated learning strategy.
Purpose Of The Study
The purpose of the study is on enhancing biology students' effect of self-regulated learning strategy on students' achievement and attitude in biology. Specifically, the study seeks to determine: i. If there is a difference between the mean achievement scores between students taught biology using self-regulated learning strategy and those taught using the lecture method. ii.
If there is a difference in the mean achievement scores of male and female students taught biology using a self-regulated learning strategy. iii.
If there is a difference in the mean attitude scores of students taught biology using selfregulated learning strategy and those taught using the lecture method. iv.
If there is a difference in the mean attitude scores of male and female students taught using a self-regulated learning strategy.
Methodology
The study focused on enhancing biology students' academic achievement and attitude through selfregulated learning strategy in senior secondary schools in Delta Central Senatorial District. The study adopted the quasi-experimental pre-test, post-test, and control group design. Four research questions and four research hypotheses guided the study. The population of the study was all the biology students in senior secondary schools in Delta Central Senatorial District with an estimation of six thousand, four hundred and twenty-one students (6, 421) . A sample of two hundred and forty-five (245) senior secondary school two (SSII) students randomly selected from four (4) public mixed secondary schools was used for the study. The simple random sampling technique was adopted to draw the sample. The instruments used for data collection were Biology Achievement Test (BAT) and Biology Attitude Questionnaire (BAQ). BAT and BAQ were validated by experts in Measurement and Evaluation and biology teachers that have taught biology for more than ten (10) year.
The instruments were trial-tested with the help of two research assistants on a sample of 150 students outside the sampled areas in Ekiugbo secondary school Ekiugbo Ughelli to establish the reliability. Using Kudar-Richardson formula 21 and Cronbach Alpha, a coefficient of internal consistency of 0.74 for BAT and 0.80 for BAQ were obtained respectively BAT consisted of 30 multiple choice test items constructed from the instructional units. BAQ consists of 25 items seeking respondents' (students) opinion on the effects of self-regulated learning on student's attitudes towards biology. The responses were framed on a 4-Point-Likert scale of strongly agree (SA-4); Agree (A-3); Disagree (D-2) and Strongly Disagree (SD-1).
The students were randomly assigned to a self-regulated learning strategy group (experimental) and lecturer group (control). Four intact SSII classes from the four schools selected for the study were randomly selected to make up the experimental and control group respectively. Both the experimental and control groups were exposed to the same biology subject matter and learning environment. The experimental groups were taught using a self-regulated learning strategy while the control group was taught with the lecture method. Four teachers in the four selected schools were used as research assistants. They were trained on the skills of using the selfregulated strategy and lecture method respectively.
The treatment lasted for a period of 4 weeks, before the commencement of treatment, both the experimental and control groups were pre-tested with Biology Achievement Test (BAT) and Biology Attitude Questionnaire (BAQ). This was done to determine the equivalence of the group. After this, the treatment was done by exposing the students in the experimental group to a selfregulated learning strategy while the control group was exposed to the lecture method. Toward the end of the treatment, students in both the experimental and control group were post-tested with the BAT and BAQ after re-shuffling the items and scored accordingly. The data obtained were analysed using mean, standard deviation, Analysis of Variance (ANOVA) and Analysis of Covariance (ANCOVA).
Result
The result of this study was presented in line with the research questions and the hypotheses as follows. Table 1 shows a mean achievement pre-test score of 28.36, with a standard deviation of 6.40 for students taught biology with self-regulated strategy while those taught with lecture method had a mean achievement score of 28.42 with a standard deviation of 7.20. As for the post-test, students taught biology using a self-regulated learning strategy had a mean achievement score of 52.21 and a standard deviation of 11.50 while their counterparts taught with lecture method had a mean score of 46.42 with a standard deviation of 9.86. From the table, students in the self-regulated learning strategy had a higher mean gain of 29.21 while their counterparts in the lecture group had a mean gain of 20.42. Table 2 shows that there is a significant difference between the mean achievement post-test score of students taught biology using a self-regulated learning strategy and those taught using a lecture method in favour of students taught using a self-regulated learning strategy. Table 3 shows a mean achievement pre-test score of 30.61 with a standard deviation of 5.60 for male students taught biology using a self-regulated learning strategy, while the female had 27.42 mean achievement scores with a standard deviation of 6.84. As for the post-test, male students had 59.50 mean achievement scores with a standard deviation of 12.51 while the female had a mean achievement score of 59.61 with a standard deviation of 12.65. The female students had a higher mean achievement gain of 30.42 compared to their male counterparts which had a mean achievement of 27.82. From the table, a non-significant difference was found between the mean achievement post-test score of male and female students taught biology using self-regulated learning strategy. Table 5 shows a mean attitude pre-test score of 21.21 with a standard deviation of 8.20 for students taught biology using a self-regulated learning strategy. While students taught with lecture method had a mean attitude pre-test score of 20.40 with a standard deviation of 8.55. As for the post-test score, students taught with a self-regulated learning strategy had a mean attitude score of 52.42 with a standard deviation of 6.20 while their counterparts taught using lecture method had a mean score of 50.14 with a standard deviation of 5.19. Students in the self-regulated learning strategy had a higher mean attitude gain of 32.12 compared to their counterparts in the lecture group which had a mean attitude gain of 30.17. Table 6 shows a significant difference between the mean attitude post-test score of students taught biology using self-regulated learning strategy and those taught with the use of lecture method in favour of students taught with the use of lecture method in favour of students taught using selfregulated learning strategy. Table 7 shows a mean attitude pre-test score of 22.64 with a standard deviation of 7.24 for male students taught biology using self-regulated learning strategy while the female counterparts had a mean attitude score of 20.25 with a standard deviation of 9.21. As for the post-test, the male students had a mean attitude score of 55.26 with a standard deviation of 6.20 while the female had a mean attitude score of 54.20 with a standard deviation of 6.11. The female students in the selfregulated learning group had a slightly higher mean attitude gain of 34.31 compared to their counterparts which had a mean attitude gain of 33.25. Table 8 shows a non-significant difference between the mean attitude post-test score of male and female students taught biology using a self-regulated learning strategy.
Discussion of Results
The result of this study has indicated that there is a significant difference between the mean achievement scores of students taught biology using a self-regulated learning strategy and those taught using a lecture method in favour of students taught using a self-regulated learning strategy. The finding was in agreement with Olakanmi and Gumbo (2017) who reported that self-regulated learning significantly improved student achievement. This was also in line with Orue and Arslan (2016) who reported that self-regulated learning strategy significantly increases the metacognitive thinking skills and achievement of students. This positive outcome in favour of self-regulated learning strategy was the fact that the strategy has the capacity to arouse and sustain students' motivation and interest as well as helping students to develop learning skills.
The study also showed a non-significant difference between the mean achievement scores of male and female students taught biology using a self-regulated learning strategy. This indicates that the strategy is not gender bias, which was in conformity with Yukselturk and Bulut (2009) . However, there are contradictions with views of Anyichie and Onyedike (2002) who reported that males performed significantly better than their female counterparts.
Another finding revealed that there is a significant difference between the mean attitude score of students taught biology using self-regulated learning strategy and those taught using the lecture method in favour of students taught using the self-regulated learning strategy. These findings are in agreement with Ozdemir and Arslan (2016) who reported that self-regulated learning strategy significantly enhances students attitude which was contested by Orue and Arslan (2016) who reported that there was no significant difference between the mean attitude scores of students taught using self-regulated learning strategy and lecture method.
The study finally showed a non-significant difference between the mean achievement score of male and female students taught biology using a self-regulated learning strategy. This was in agreement with Garmabi and Zarein (2016) and Rahman (2011) who reported a non-significant difference in the attitude score of male and female students taught biology using a self-regulated learning strategy.
Conclusion
Based on the discussion and findings of the study, it can be concluded that a self-regulated learning strategy significantly improves students' achievements in biology compared to the lecture method as well as enhancing students' attitudes towards biology. There is, therefore, the need to acknowledge that self-regulated learning strategy plays a significant role in the study of biology. And should be adopted. Biology teachers, therefore, need to be groomed on the requisite skills needed for effective implementation.
Recommendations
1. Biology teachers should adopt the self-regulated learning strategy in teaching biology at the secondary school level 2. Biology teachers should be trained on how to effectively use self-regulated learning strategy skills and also to acquaint them with the importance of the strategy. 3. The government should provide an enriched learning environment in schools to facilitate the use of the strategy.
